been studying hedgerows in the Sacramento Valley for two decades. Research projects have examined pest control, pollination, wildlife, and food safety in row crops and orchards, with and without hedgerows. The results showed field edge habitat provides significant benefits from beneficial insects and poses low risks to crop production from insect pests and rodents (Morandin et al. 2016; Sellers et al. 2016 ). However, this information alone has not proved sufficient for increasing hedgerow adoption. Garbach and Long (2017) found that hedgerow adoption was highest where there was both agency support (e.g., from Natural Resources Conservation Service) and peer-to-peer support from growers with experience in field edge plantings. Efforts to increase the use of hedgerows on farms may also benefit from strategic support for social learning (e.g., peer-to-peer communication) that highlights the potential benefits and addresses growers' concerns about field edge habitat (Garbach and Long 2017) .
Hedgerows data
We synthesized data from our studies in hedgerows and adjacent crops on the provision of two ecosystem services -pollination provided by native bees and pest control by natural enemies. We considered these data within a framework of crop production, wildlife habitat and food safety using processing tomatoes and walnuts as model systems.
We evaluated farm hedgerows near Sacramento in the Central Valley that were 10 to 20 years old during our study years, about 1,000 feet long and 15 feet wide, and planted with California native flowering shrubs and perennial grasses (Long and Anderson 2010) . We compared these to conventionally managed field edge cropping systems, which were mowed, disked or sprayed with herbicides to control weeds, though some residual weeds were always present.
Improved pest control and pollination
Natural enemy insect numbers were higher in the hedgerows than in the conventionally managed field edges and insect crop pests were lower. Hedgerows also exported natural enemies into adjacent crops, where they provided biocontrol of insect pests (Long et al. 1998; Morandin et al. 2011 Morandin et al. , 2014 . Tomato crops with hedgerows required less input of insecticides than those without them. Considering only the reduction in insecticide treatments, and a cost of $4,000 for hedgerow installation and establishment (Long and Anderson 2010), profit was realized after 16 years (Morandin et al. 2016;  fig. 1 ).
Native bee abundance and diversity were higher in the hedgerows than in the conventionally managed field edges (Morandin and Kremen 2013) . Hedgerows also exported native bees into adjacent tomato crops, where sentinel canola (potted plants used to assess pollination effects) had greater bee abundance than sentinel canola plants adjacent to conventionally managed field edges. Hedgerow profit from pollination enhancement in canola and enhanced biocontrol of insect pests was realized after 7 years (Morandin et al. 2016;  fig. 1 ). Our profit 
Minimal impacts on wildlife, food safety
Remote cameras and live trapping of rodents in hedgerows and conventionally managed field edges documented that hedgerows did not generally result in greater mammalian wildlife incursion into field interiors at the walnut and tomato study sites. However, cottontail rabbits were more numerous in the hedgerows, and when they move into adjacent crops they can damage seedling stands. Hedgerows did not have any noticeable impact on foodborne pathogen prevalence, including Salmonella (< 1% of rodents tested positive in walnuts and 0% in tomatoes) and E. coli O157 (0% of rodents in both tomatoes and walnuts) (Sellers et al. 2016) . Hedgerows are generally too narrow relative to the larger landscape to have significant influence on vertebrate pests in adjacent crops. These data support other UC studies documenting minimal impacts of field edge habitat and associated wildlife on farms and food safety issues (JayRussell 2013; Karp et al. 2015) .
The case for hedgerows
There is increasing pressure on farmland to meet the projected increases in the global demand for food, and also pressure to protect limited natural resources (Foley et al. 2011 ). Hedgerows provide a tool for integrating habitat, conservation and farm production goals without taking land out of production. Our studies showed they can reduce growers' reliance on crop inputs, such as honey bees and insecticides, and support food production. Similarly, global studies on the value of habitat on farms have found benefits to pollination and pest control (Garibaldi et al. 2011; Holland et al. 2017; Kennedy et al. 2013) . Research on other benefits associated with field edge habitat, such as more insectivorous birds (Garfinkel and Johnson 2015) and water quality enhancement (Long et al. 2010) , might provide an even more comprehensive case for why field edges should be more widely considered and restored to increase farm sustainability.
Farmers and landowners familiar with these benefits were more likely to plant hedgerows on their farms (Garbach and Long 2017) . This suggests that farmer perceptions and actions to plant hedgerows can be positively influenced by outreach from conservation agencies (e.g., NRCS) that focus on technical support for field edge plantings. Support from agencies that target early adopters and create demonstration hedgerows is important for the sharing of information from farmer to farmer and neighbor to neighbor to support field edge restoration. Enhancing biodiversity is critical for building resilience in our farming systems to help reduce our reliance on external inputs for crop production. c
